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20 Claims. 
This is a continuation in part of my applica 

tion Serial No. 631,853, filed Sept. 6, 1932 of 
which the following is a specification. 
This invention relates to speed change means, 

variable speed means, rotation reversal means, 
ratio variation means, and speed reducers and 
other devices for varying and transmitting ro 
tary motion, and aims to provide certain im 
provements therein. 

It relates especially to such devices, using gear 
ing for positively reducing high speed of a motor 
or primary driver to the low speed required for 
a driven shaft, and to such devices using ratio 
variation means for varying the speed ratio be 
tween the drive and the driven shaft, and to 
such devices tractionally transmitting rotary 
motion between the drive shaft and the reduc 
tion gearing, and to such devices using torque 
responsive means for varying the traction with 
variations in torque, and aims to provide such 
devices with cooperable torque responsive torque 
and rotation termination means, for drive dis 
connection when torque becomes excessive. 

Heretofore, gear reducers have been connected 
to a drive shaft positively for positive reduction, 
Or by a compensating coupling to provide for in 
perfect alignment or flexure of the shafts, or by 
a cushioning coupling for cushioning shock. 

Heretofore, variable speed frictional transmis 
sions have comprised revoluble, rotatable and 
oscillatory planetary rollers, revoluble around 
the axis of concave annular tracks, rotatable 
around an axis radially of such axis, and Oscil 
latory on an axis at right angles to such radial 
axis, for varying their speed of rotation, to vary 
the speed of rotation of a part driven by them, 
the tracks being normally frictionally engaged 
with the rollers by a spring and additionally en 
gaged by torque responsive wedge means for 
varying traction with variations in torque. 
Some such devices have included torque re 

sponsive continued torque and rotation trans 
mission torque responsively yieldable ratio war 
iation means, designed during transmission to 
continuously transmit a variable torque load, 
and to continuously transmit rotation through 
out variations in said torque load and after 
overload, and to torque responsively vary ratio 
of said transmission during said variable torque 
load, and to continue transmission of torque and 
of rotation at a major torque load after overload 
of said torque responsive means. 
My invention aims to provide torque responsive 

torque termination and rotation termination 
means for and cooperable with any such devices, 

(C. 4-281) 
designed to transmit anormal torqueload minor to 
said major torque load, operabletotransmit torque 
and rotation therethrough during said normal 
torque load, and being operable upon overload 
to terminate said transmission of torque there 
through, and said transmission of rotation there 
through, and being operable to protect such 
devices from transmission of torque and of rota 
tion upon and after termination thereof upon 
Overload of said minor torque load; and it fur 
ther aims to provide various features of im 
provement in the construction, arrangement, and 
Operation, of such devices. 
To this end in carrying out the preferred form 

of my invention as applied to such devices of the 
type comprising revoluble and rotatable speed 
change or variable speed means, and ratio var 
iation means therefor, preliminary to rotation 
reduction means such as a planetary spur gear 
reducer, and rotation continuation and termina 
tion means in operative relation thereto, and 
direction reversal means in operative relation 
thereto, I preferably provide such devices with 
torque responsive torque termination or rotation 
termination means designed to transmit a nor 
mal torque load, and to transmit torque and 
rotation therethrough during said normal torque 
load, and to terminate said transmission upon 
Overload, in cooperable operative relation to and 
drivingly connectable and disconnectable with 
rotary drive or driven means and with the var 
iable speed means, and make the latter rotatable 
with and circumferentially oscillatory relatively 
to an axially fixed drive shaft which is rotatable 
with and relatively to said variable speed means, 
preferably by being disconnectably drivingly 
coupled to a driver member or sleeve on which is 
torsionally oscillatorily mounted a rotary trac 
tion member having an annular concave trac 
tion race in the form of an arc of a circle, 
Spaced from which is a non-rotary member hav 
ing a similar concave race, such races being 
Spaced by Oscillatory planetary rolls which are 
rotated by revolution of the first member for 
transmitting their rotation, at the reduced speed 
of their axles to a rotary spider carrying them, 
for transmitting this variable and reduced speed 
to a driven part; and I preferably connectably 
and disconnectably drivingly connect this spider 
to the drive pinion of a train of reducing gears 
of a spur gear reducer for positively reducing and 
transmitting the variable speed of the spider to 
the driven shaft when drivingly connected, and 
for rotating freely relatively to said pinion when 
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2 
transmission; and I supplement the usual spring 
tractional pressure of the non-rotary race mem 
ber by a torsionally responsive-traction control 
axially actuative against said non-rotary member 
for increasing the tractional pressure with in 
crease in torque; and I provide a circumfer 
entially torsionally yieldable connection betwecn 
the sleeve and the rotary race member for com 
pensating or cushioning minor variations in 
torque and for permitting the race member to 
oscillate on the sleeve member until torque be 
comes excessive, and I provide an oscillatory key 
connection between the drive shaft and the sleeve 
member and an operative connection between 
such key and rotary race member, for uncou 
pling such key when the rotary race member is 
oscillated by excessive torque, for then drivingly 
disconnecting such member from the drive shaft, 
and I preferably provide various other features 
of improvement all of which will be hereinafter 
more fully set forth with reference to the ac 
companying drawing in which 

Fig. 1 is a vertical axial section showing the 
preferred form of my improved speed reducer, the 
rotary race being drivingly coupled to the drive 
shaft, and the planetary rolls being in slow speed 
position, and the reducing gearing being in re 
verse drive position; 

Fig.2 is a fragmentary transverse section there 
of cut approximately on the line 2-2 in Fig. 1 and 
looking in the direction of the arrow; 

Fig. 3 is a fragmentary transverse section there 
of cut approximately on the line - and looking 
in the direction of the arrow; 

Fig. 4 is a fragmentary transverse section there 
of cut approximately on the line 4-4 and looking 
in the direction of the arrow; and 

Fig. 5 is a fragmentary horizontal axial Sec 
tion thereof. 

Referring to the drawing let A indicate the 
frame or outer casing of a speed reducer, B its 
drive shaft, C a compensating coupling for flexi 
bly connecting the drive shaft with a motor or 
other primary source of power, ID its driven shaft, 
Eits train of speed reducing gearing in Operative 
relation to the drive and driven shafts for reduc 
ing the high speed of the drive shaft to the de 
sired low speed of the driven shaft, n a reducer 
drive pinion driven from the drive shaft and in 
drive engagement with for driving a reducing 
gearing, I a rotary traction wheel driven from the 
drive shaft, J a reciprocal non-rotary traction 
wheel spaced from said wheel, i, an oscillatory 
variable speed tractional roller between and in 
operative relation to said wheels and between 
and drivingly connected with the drive shaft B 
and the reducer pinion n for transmitting drive 
from the shaft B to the pinion n and for varying 
the speed of such transmitted drive. 
These parts may be of any usual or suitable con 

struction for reducing and transmitting rotary 
motion. 
The casing A is shown as consisting of Separably 

connected annular castings comprising a central 
section a, closed at one end by a gear cover b and 
carrying a head section C, closed at the other end 
by a head cover d. The section a is shown as en 
closing a transmission chamber e, and the coverb 
is shown as enclosing a gear chamber f, and the 
section c is shown as enclosing a variation cham 
berg, and the cover dis shown as enclosing a con 
trol chamber h. 
The drive shaft B is shown as radially and axi 

ally positively positioned by a tapering roll or 
other anti-frictional bearing i in the head d, 

2,101,844 
The coupling C is shown as the usual thrust 

slide coupling for compensating for mis-align 
ment between the drive shaft B and a motor or 
other driving shaft. 
The driven shaft D is shown as radially and ax 

ially sustained by radial and thrust ball bearings 
in the coverb. 
The reducing gear E is shown as the simple 

form comprising a non-rotary annular rack k 
carried by the cover b and engaged by teeth of 
the planetary gears l carried by a rotary spider 
m keyed to the driven shaft and revolved at slow 
speed by rolling of the planetary gears 2 on the 
rack k, which gears mesh with and are rotated 
by the rotation of a toothed pinion n radially and 
axially positioned by a tapered roller or other 
bearing O carried by the casing A, which pinion is 
drivingly connected with and driven from the va 
riable speed tractional rollers L, which are rotated 

- at reduced and variable speed from the drive 
shaft B for transmitting rotation at variable 
speed from the latter to the reducing gearing for 
reducing the speed of such rotation and trans 
mitting rotary motion at reduced speed to the 
driven shaft. 
According to one feature of improvement my 

invention provides for independent rotation of 
the variable speed means relatively to the re 
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ducer pinion n, and provides for drive connection . 
and drive disconnection of these, by providing 
drive continuation and discontinuance and direc 
tion reversal means between them, as a separa 
ble and reversible drive connection F between the 
variable speed rollers L and the reducer drive 
pinion m, for discontinuance of drive connection 
between them, or for reversal of direction of drive 
of the pinion in from the variable speed rollers. 

Preferably this is disposed within the trans 
mission chamber e and comprises an axially slida 
ble sleeve G spliningly connected with and to be 
rotated from the variable speed rollers L and hav 
ing reverse bevel gears p and q spaced at opposite 
sides of a bevel pinion r to clear this pinion when 
the sleeve is slid into its mid or drive discon 
tinuance position, and to mesh with the teeth of 
this pinion and rotate it in one or the reverse di 
rection when the sleeve is slid to mesh one or 
the other of its gears with the pinion for forward 
or reverse drive, a gear shift lever H fulcrumed to 
the casing A and engaging a grooves in the sleeve, 
and held by a lock it, being shown for sliding the 
sleeve, and locking it in position. The pinion r is 
keyed on a stud shaft u rotatably mounted in a 
bearing in the casing A and carrying a Smaller 
bevel pinion up meshing with a larger bevel gear 
at having a hub y extended through and radially 
and axially sustained by the bearing O and to 
which the pinion n is keyed, for revolving the re 
ducing gears in forward or reverse direction or 
for discontinuance of their revolution according 
to the position of the sleeve G which is splined and 
rotated by one or more keys 2. 
According to another feature of improvement 

my invention provides improved means for speed 
variation and tractional or frictional transmis 
sion between the high speed of the drive shaft B 
and the positive ratio of reduction of the reduc 
ing gearing, which I accomplish within the varia 
tion chamberg by providing drivingly connect 
able and drivingly disconnectable variable speed 
means between the drive shaft B and the pinion 
n, and drivingly connectable and disconnectable 
with both the drive shaft B and the pinion 7, as 
by disconnectably rotating with the drive shaft B 
a rotary frictioni disc I, and by slidably mounting 
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2,101,844 
on the casing A a non-rotary friction disc J, which 
discs are axially spaced and have on their ad 
jacent sides reversely concave annular friction 
tracks or races K in the cross-sectional shape of 
a segment of a circle the centre of which is equi 
distant between them, which races are spaced and 
engaged by planetary friction rolls L, carried by, 
and revolving around the axis of, a spider member 
M, and rotatable about an axis radially there 
of, and Oscillatory about an axis at right angle 
to both said axes, for varying the angularity of 
the rolls relatively to the races, for varying their 
rolling speed, and for transmitting half of such 
speed to the spider M for revolving it at variable 
and reduced speed from the rotary race, accord 
ing to a well known principle of operation, in 
which the axis of the spider M is coincident with 
that of the drive shaft B, and the rollers L are 
mounted on radial axes N carried by Oscillatory 
frames O mounted on axes P perpendicular to 
said axes and oscillatorily mounted in the yoke 
M, the periphery of the rolls having the shape of 
a segment of a sphere the radius of which cor 
responds with the radius of the races, to insure 
full tractional engagement between the races and 
the rolls in any position of Oscillation of the lat 
ter, pressure means, as springs Q, being usually 
provided for pressing the races toward the rolls 
with the pressure desired for normal tractional 
engagement of these, and a non-rotative slidable 
connection as the key screw R being provided for 
resisting rotation of the non-rotary race, concen 
trically of which race the shaft S of the spider 
is revolubly and axially movably mounted in 
radial thrust axially slidable bearings T so that 
it may be revolved by the revolution of the plane 
tary rolls and axially adapt itself to their posi 
tion especially when they are constructed of com 
pressible or other material for permitting their 
Compression to increase their tractional engage 
ment with the races, by which shaft S I rotate 
the pinion n of the reducing gearing preferably 
by the axially slidable reversible and disconnect 
able connection between these afforded by the 
Sleeve G. 
According to another feature of improvement I 

Supplement the normal traction afforded by the 
preSSure means Q with a torque responsive con 
nection actuant independently of the discon 
tinuance means F axially against the non-rotary 
race member J, and between this and the pinion 
n, for increasing tractional engagement of the 
frictional drive with increase in torque, which I 
accomplish in the construction shown by a wedge 
or pin U on the shaft S co-operating with the 
reverse double wedge faced sleeves V and W slid 
ably mounted around the shaft S and Oscilla 
torily keyed to it by the pin U for rotating the 
sleeves from the shaft and exerting a wedging 
tendency to axially separate them proportional 
to the torque transmitted from the key U to the 
sleeves V and W which latter are splined to the 
sleeve G by the key ScreWS 2, SO that they rotate 
the sleeve G while permitting it to be shifted. 
The sleeve V is axially sustained by an axial 

thrust tapering roller or ball bearing X between 
it and the non-rotary race J, and the sleeve W 
is axially sustained by an axial thrust tapering 
roller or ball bearing Y between it and the hub y 
of the gear ac, which Sustains axial stress of the 
key U in its direction so that all axial stress of 
the key U due to torque Will be transmitted 
through the sleeve W and its bearing X to the 
slidable non-rotary race J, thus increasing the 
tractional pressure against the rollers L coincident 

3 
with increase of torque, to increase traction with 
increase of torque, against which tractional 
pressure the rotary race I is sustained by a bear 
ing 2 in the drive shaft B, which is axially sus 
tained against such stress by its axial thrust bearing i. 
According to another feature of my invention 

I provide such devices with cooperable torque 
responsive torque termination or rotation termi 
nation means in operative relation to them and 
to one of their rotary shafts, designed to trans 
nit a normal torque load, and to transmit torque 
and rotation therethrough during said normal 
torque load, and to terminate said transmissions 
upon Overload of said torque responsive torque 
or rotation transmission termination means, and 
I provide for relative rotation and for connect 
able and disconnectable drive engagement be 
tween the drive shaft B and the tractional mem 
ber I, and for circumferential oscillation of the 
latter as to the drive shaft, and I provide for pro 
tection of the tractional members and of the 
motor or other primary drive from injury from 
excessive load of torque, and I provide for this 
at the intake side of the variable speed means, by providing torque responsive circumferentially 
Oscillatorily yieldable means for yieldingly cush 
ioning torque, and torque responsive drive dis 
continuance means between the drive shaft and 
the tractional members, for drivingly disconnect 
ing the variable speed means and successive 
rotary parts from the drive shaft at a predeter 
mined and adjustable limit of torque. 
This I accomplish by interposing between the 

drive shaft B and the rotary disc I a driver means & 
or bushing A', disconnectably drivingly engaged 
by one or more oscillatory keys B' to the drive 
shaft B, on which bushing the rotary race I is 
oscillatorily mounted, and to which it is circum 
ferentially yieldably connected by a torsionally 
responsive connection C", adjustable to drivingly 
connect the bushing and the drive race during 
normal torque, and yieldable with excessive torque 
to permit the drive race to oscillate circumferen 
tially of the bushing, to cushion torsional shocks, 
and at a predetermined degree of such oscillation 
to permit the drive race to automatically disen 
gage the drive connection between the bushing 
and the drive shaft B to permit the latter to re 
volve independently of the bushing and drive race, 
to discontinue drive and relieve the motor or pri 
nary Source of power from such excessive load. 
Preferably this drive discontinuance is positive 
and permits the torsionally responsive connection 
to restore the bushing and drive race to their nor 
mal relation without restoring drive connection 
between them and the drive shaft, so that such 
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connection cannot be effected until it is manually . 
effected, which may be done if the cause of over 
load has been discovered and corrected. 
This may be accomplished in any desirable man 

ner, but preferably I provide one or more semi 
circular keyways a' in the drive shaft B, and one 
or more reciprocal semi-cylindrical key seats b' 
in the hub A', and mount oscillatory keys B' in 
these keyseats, which keys preferably have semi 
cylindrical outer peripheries d' oscillatory into 
drive engagement with the keyways in one posi 
tion and having cutaWay or hollow inner sides e” 
Coincave to coincide with or exceed the concavity 
of the inner periphery of the sleeve A', and oscil 
latory into coincidence with such periphery for 
drive disconnection of the hub and the drive shaft, 
which keys are automatically oscillated by the 
OScillatory movement of the drive race member 
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around the bushing by having projections f' ex 
tended inwardly of their axis and into the path of 
one of more operators or pins g’ connected to and 
Oscillated with the drive race I, these projections 
and pins being disposed to engage with torsional 
oscillation of the drive race and to Oscillate the 
keys out of drive engagement with the keyways 
upon excessive oscillation of such race, whereupon 
the keys reing neutral or passive remain in their 
unlocked position and permit free rotation of the 
drive shaft relatively to the bushing and drive 
race. 
Preferably the key operators f' are inwardly 

of their axis, and the operator pins g' are in 
wardly of such axis, so that the oscillatory motion 
of the operators is converted into reverse oscilla 
tory motion for the semi-cylindrical transmission 
portion of the keys, thus unlocking them by the 
lag of the revolving race member relatively to the 
similarly revolving drive shaft, the keyways in 
which then pass out of coincidence with the 
keyseats in the hub, so that the periphery of the 
drive shaft then aids in holding the keys in their 
unlocked position. 

Preferably the drive race member I has a cen 
tral wall extension h" across and spaced from the 
end of the drive shaft B, to afford clearance for 
the pins f' in the end of the keys B", and for the 
pins g’ carried by the driver, and is provided with 
a central bearing projection i' for engaging the 
axial thrust bearing Z between the drive race and 
the drive shaft, so that when the keys are un 
locked the drive shaft may anti-frictionally revo 
luble axially restrain the position of the drive 
race. 

Preferably the yieldable connection C" com 
prises one or more radial arms i' separably 
screwed into the bushing A' and pressed by a tor 
sional spring k' adjustable by a nut l on a screw 
m" against a lug n' carried by the drive race I, 
which spring is yieldable with torsion to permit 
the drive race to oscillate relatively to the bush 
ing A' for driving in one direction, and is revers 
ible by disposing it and the arm d' at the reverse 
side of the lug n' for torsional yield when drive is 
in the reverse direction. 

For manually engaging or disengaging drive 
connection between the bushing and the drive 
shaft my invention provides the keys B' with 
peripheral teeth o' engaged by internal teeth p" 
in a rotary and oscillatory ring D' encircling the 
drive shaft B and the keys, and having a notch 
q' for clearing the latter when the ring is oscil 
lated to oscillate the keys from neutral into posi 
tion for locking in either direction, which ring is 
oscillated by a cutout E’ comprising a pinion r 
having teeth meshing with teeth s' on the ring 
D', and mounted on an oscillating shaft t' swung 
from the head d and operated by a handle u' by 
which the pinion may be tilted into engagement 
with the ring and turn to oscillate it. 
To provide for any reverse motor drive the 

pins gin the race I, and pins f' in the keys B', are 
removable and shiftable from a forward drive to 
a reverse drive position, and adjustable to adjust 
their relations to the drive, by Screwing the pins 
f' adjustably into one or another of two threaded 
holes ty', to dispose the pins in the path of oscilla 
tion of the pins g’ so that oscillation of these 
under excessive torque will unlock. 
Any suitable means for oscillating the rollers 

L may be used, but according to one feature of 
my invention I mount on their revolving swing 
ing carriers O a spherical roller w’ rotatable on 
a radial axis afforded by a screw c' screwed into 
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the reduced screw threaded end ac' of the axle N, 
which roller is embraced by a female groove y' 
in the axially adjustable ratio variation means or 
holder ' in the form of an internally hollow 
non-rotary ring embracing the spherical rollers 
29' of the several roll carriers O, for holding all 
the rolls in corresponding positions, and axially 
adjustable from a mid-position in which the roll 
axles are perpendicular to the axis of the races, 
to a right hand position for reducing speed of 
revolution of the spider M, and to a left hand 
position for increasing such speed of revolution, 
or to any intermediate position for varying such 
speed of revolution. 
The roll holder F may be axially adjusted in 

any desired manner, but according to one feature 
of my invention I provide a manual adjuster G' 
for adjusting it from without the outer casing, 
which is rotatable and shiftable from one posi 
tion for mean ratio, to another for major adjust 
ments of the holder F", and axially adjustable for 
minor or intermediate adjustments thereof, and 
consists of a reversely threaded turn-buckle ad 
justably screwed on to a right hand threaded 
slidable guide rod 2 separably attached to and 
Sustaining the holder F', and a left hand screw 
threaded retainer rod 2", so arranged that when 
these rods are screwed apart by rotating the 
turn-buckle, the holder F will be shifted toward 
its low speed position, and when they are screwed 
together it will be shifted toward its high speed 
position, in the construction shown. 
The adjuster G' preferably projects through an 

aperture H' in the casing a, for manual manipu 
lation from without, and the guide rod Z' slides 
through a slideway I in and is guided by the 
non-rotary race member J, and the rod a' is ax 
ially positioned by a pin J', which is shiftable 
from a central position to a medium low speed 
or a medium high speed position, and fixable in 
either position so that its position may determine 
medium position of the holder F, further ad 
justments of which from either position may be 
made by the adjuster G'. 

For reverse drive of the reducing gearing low 
speed is desirable, for direct, drive high speed is 
desirable, and for non-drive of the reducing gear 
ing it is desirable that the planetary rolls should 
be in their mid-position, and my invention pref 
erably provides for shifting the planetary rolls 
coincidently with and from the gear change 
shifter, and for retaining them in the most ad 
vantageous relation to the position of the latter, 
which may be done in any desired manner, but 
for which my invention provides a coincident 
connection between and common to the gear 
shifter lever H and the holder F, which com 
prises a spherical stud K. On the inner end of 
the shifter lever H, which stud engages a socket 
L' in One end of a motion reversal and multipli 
cation lever M' fulcrumed to the race member 
J, the other end of which lever has a slot N' en 
tered by the pin J', by which slot this pin is held 
in position axially, and is shifted from a mid 
position when the lever H is in its neutral or 
transmission termination position to a low speed 
position when the lever H is in reverse or rota 
tion reversal position, and to a high speed posi 
tion when the lever H is in direct drive position, 
in the construction shown, in which the gear 
shifter is shown in reverse drive position. 
Thus the variable speed elements are respon 

sive to the gear shift to assume their normal 
relation when idling and their high speed rela 
tion for forward drive and low speed relation for 
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teverse drive, and are also variable to vary speed 
when in any position, and their tractional en 
gagement is variable with variations in tOrque, 
which variations are yieldably cushioned between 
the tractional members and the drive shaft with 
in excessive limits, beyond which the tractional 
members as well as the reducing gearing are 
definitely revolubly disconnected from the drive 
shaft, thus relieving the entire transmission from 
operation after development of excessive torque, 
and relieving the motor or primary drive from 
all transmission load until the passive uncoupable 
connection between them is manually restored, 
so that the cause of overload may be ascertained 
and corrected before resuming power drive. 

In operation, the character and number of 
reducing gearing being Suited to the normal ratio 
of reduction desired between a drive and driven 
shaft when the planetary rollers are in their 
mid or normal position for transmitting to their 
spider 50% reduction of the speed of the drive . 
shaft, the torsionally yieldable connection be 
tween the rotary race member and its hub, and 
its key operating pins and the oscillatory keys 
will be adjusted in position for normal speed and 
direction of drive of the usual motor or primary 
source of power, and any unexpected variation 
in such speed will be corrected by manual oscil 
lation of the planetary rolls, either for compen 
sating for the undue speed of the motor, or for 
modifying speed of the driven shaft, which dur 
ing forward drive will be revolved at relatively 
high speed, and during backward drive will be 
revolved at relatively low speed, manual variation 
of either which may be made, and during non 
drive will be passive without the necessity of 
arresting revolution of the tractional parts, so 
that revolution of these need not be terminated 
except for its automatic termination responsive 
ly to excessive torque for protecting the trac 
tional and other parts from impairment by Such 
torque. 
In case direction of drive of the motor or 

primary source of power is the reverse to that 
expected the torsionally responsive Springs will 
be reversed, the keys will be shifted to their posi 
tions for reverse drive, and their pins and the 
oscillating pins on the rotary race will be shifted 
to correspondingly provided holes for effecting 
reverse oscillation of these to unlock them when 
the rotary race is oscillated in the reverse direc 
tion by reversal of direction of primary drive. 
The normal tractional pressure incident to the 

springs Q, and any additional pressure incident 
to the torsionally responsive connection U be 
tween the reducing gearing and the spider M will 
be transmitted to the rotary race and sustained 
by its bearing Zagainst the drive shaft B and its 
axial thrust bearings i. 
The manual uncoupler ring will ride passively 

on the oscillatory keys, its inner teeth assuring 
their corresponding positions and Oscillation, and 
its cuter teeth clearing the pinion of the hand 
lever during normal operation, but engaged 
therchy for operating the ring to unlock the 
keys or for oscillating the ring to unlock the keys 
or to relock the keys, as circumstances require. 
The spider and its shaft S will be axially slid 

able through the reducing reversing and shifting 
gearing to the slight extent necessary to permit 
the rollers L to respond to normal and torsional 
stresses of the spring Q and wedge pins U, So that 
incrmal mild axial stress as Well as that due to 
conversion of torsional into axial stress may be 
consumed between the thrust bearing o of the 

5 
reduction \gearing and the thrust bearing Z of 
the rotary race, between which the spider M and 
its shaft S are freely axially floatable to conform 
to the positions and conditions of the planetary 
rolls and facilitate their adjustment. - 

Proportions, arrangement, relation, and num 
ber, of any of the parts, and materials used there 
for, may be any desired, or best suited to the 
rCauirements of use, peripherally yieldable, fric 
tionally faced, rollers being shown. 

It will be seen that my invention provides 
improvements which can be readily and advan 
tageously availed of in whole or in part, and it 
Will be understood that the invention is not 
limited to the particular details of construction, 
arrangement, relation, combination, or use, of 
the parts set forth and shown as constituting 
the preferred form of my invention, since these 
may be availed of in whole or in part as circum 
stances or the judgment of those skilled in the 
art may dictate without departing from the spirit 
Of the invention. 
Although for the purpose of illustrating the 

preferred utilization of my present invention I 
have shown as the drivingly connectable and 
disconnectable connection between the drive 
member I and the drive shaft B my torque op 
erative clutch comprising a circumferentially 
Oscillatory semi-cylindrical key B' oscillatory 
about an axis in the hub A' and having an oscil 
lation provision f' oscillatory across the periphery 
of the drive shaft B. and oscillated from inwardly 
of Said periphery by a torque responsive operator 
g, and manually operable by a manual operator 
D' rotatable with it and movable relatively to 
it, this torque responsive clutch is not claimed 
as a clutch in this application, but is claimed as a 
clutch in my companion application Serial No. 
610,807 filed May 12, 1932. 
What I claim is: 
1. In rotation transmissions comprising, rotary 

drive means, for the rotatable transmission of 
torque and rotary motion, rotary driven means, 
rotatable from and relatively to said drive means 
during said transmission, for the rotatable trans 
mission of torque and rotary motion therefrom, 
Speed change means in operative relation to said 
rotary means, rotatable from said drive means 
and being operable to transmit torque and rota 
tion at changed speed therefrom to said driven 
means during said transmission, and drive con 
nection means in operative relation to said rotary 
means and to said Speed change means, for effect 
ing said transmission; the combination therewith 
of torque responsive torque termination means in 
Operative relation to one of Said rotary means and 
to Said Speed change means, for transmitting and 
for terminating said transmission of torque there 
through, designed to transmit a normal torque 
load, being operable during said normal torque 
load to transmit torque through said rotary 
means and said speed change means, and being 
Operable upon overload to terminate said trans 
mission of said torque therethrough, and being 
operable to terminate Said changed speed rota 
tion transmission upon said Overload. 

2. In rotation transmissions comprising, rotary 
drive means, for the rotatable transmission of 
torque and rotary motion, rotary driven means, 
rotatable from and relatively to said drive means 
during Said transmission, for the rotatable trans 
mission of torque and rotary motion therefrom, 
rotation reversal means in operative relation to 
said rotary means, rotatable from said drive 
means and being operable to reversely rotate said 
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driven means therefrom, during said transmis 
sion, for reversely transmitting said torque and 
rotation from said drive means to said driven 
means, and drive connection means in operative 
relation to said rotary means and Said rotation 
reversal means, for effecting said transmission; 
the combination therewith of torque responsive 
torque termination means in operative relation 
to one of said rotary means and to said rotation 
reversal means, for transmitting and for termi 
nating said transmission of torque therethrough, 
designed to transmit a normal torque load, being 
Operable during said normal torque load to trans 
mit torque through said rotary means and said 
rotation reversal means, and being Operable upon 
Overload to terminate Said transmission of Said 
torque therethrough, and being operable to ter 
minate said reversal rotation transmission upon 
said Overload. 

3. In rotation transmissions comprising, rotary 
drive means, for the rotatable transmission of 
torque and rotary motion, rotary driven means, 
rotatable from and relatively to said drive means 
during said transmission, for the rotatable trans 
mission of torque and rotary motion therefrom, 
variable speed means in Operative relation to said 
rotary means, rotatable from said drive means 
and being operable to rotate said driven means 
therefrom at variable speed, during said trans 
mission, for transmitting Said torque and rota 
tion at variable speed from said drive means to 
said driven means, and drive connection means 
in Operative relation to said rotary means and 
to said variable speed means, for effecting said 
transmission; the combination therewith of 
torque responsive torque termination means in 
operative relation to one of Said rotary means 
and to said variable speed means, fer transmit 
ting and for terminating said transmission of 
torque therethrough, designed to transmit a nor 
mall torque load, being operable during said nor 
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mal torque load to transmit torque through said 
rotary means and said variable speed means, and 
being operable upon Overload to terminate said 
transmission of said torque therethrough, and 
being operable to terminate said variable rotation 
transmission upon said Overload. 

4. In rotation transmissions comprising, rotary 
drive means, for the rotatable transmission of 
torque and rotary motion, rotary driven means, 
rotatable from and relatively to said drive means 
during said transmission, for the rotatable trans 
mission of torque and rotary motion therefrom, 
speed reducer means in operative relation to said 
rotary means, rotatable from said drive means 
and being operable to rotate said driven means 
at reduced speed therefrom, during said trans 
mission, for transmitting said torque and rota 
tion at reduced speed from said drive means to 
said driven means, and drive connection means 
in operative relation to said rotary means and 
Said Speed reducer means, for effecting said trans 
mission; the combination therewith of torque re 
Sponsive torque termination means, in operative 
relation to one of said rotary means and said 
Speed reducer means, for transmitting and for 
terminating said transmission of torque there 
through, designed to transmit a normal torque 
load, being Operable during said normal torque 
load to transmit torque through said rotary 
means and said speed reducer means, and being 
operable upon overload to terminate said trans 
mission of said torque therethrough, and being 
operable to terminate said transmission of rota 

75 tion at reduced speed upon Said overload. 
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5. In rotation transmissions comprising, rotary 

drive means, for the rotatable transmission of 
rotary motion, rotary driven means, rotatable 
from and relatively to said drive means during 
said transmission, for the rotatable transmission 
of rotary motion therefrom, speed change means 
in operative relation to said rotary means, rotat 
able from said drive means and being operable 
to rotate said driven means at changed speed 
therefrom during said transmission, for trans 
mitting said rotation at changed speed from said 
drive means to said driven means, and drive con 
nection means in Operative relation to said rotary 
means and to Said speed change means, for effect 
ing said transmission; the combination therewith 
of torque responsive rotation termination means 
in operative relation to one of said rotary means, 
and to said speed change means, for transmitting 
and for terminating said transmission of rotation 
therethrough, designed to transmit a normal 
torque load, being operable during said normal 
torque load to transmit rotation through said 
rotary means and said speed change means, and 
being operable upon overload to terminate said 
transmission of rotation therethrough, and being 
Operable to terminate said changed speed rota 
tion transmission upon said overload. 

6. In rotation transmissions comprising, rotary 
drive means, for the rotatable transmission of 
rotary motion, rotary driven means, rotatable 
from and relatively to said drive means during 
Said transmission, for the rotatable transmission 
of rotary motion therefrom, rotation reversal 
means in operative relation to said rotary means, 
rotatable from said drive means and being oper 
able to reversely rotate said driven means there 
from, during said transmission, for transmitting 
said rotation in reverse direction from said drive 
means to said driven means, and drive connection 
means in Operative relation to said rotary means 
and to Said rotation reversal means, for effecting 
Said transmission; the combination therewith of 
torque responsive rotation termination means in 
Operative relation to One of said rotary means 
and to Said rotation reversal means, for trans 
mitting and for terminating said transmission of 
rotation therethrough, designed to transmit a 
normal torque load, being operable during said 
normal torque load to transmit rotation through 
Said rotary means and said rotation reversal 
means, and being operable upon overload to ter 
minate Said transmission of rotation there 
through, and being operable to terminate said 
reversal rotation transmission upon said overload. 

7. In rotation transmissions comprising, rotary 
drive means, for the rotatable transmission of 
rotary motion, rotary driven means, rotatable 
from and relatively to said drive means during 
Said transmission, for the rotatable transmission 
of rotary motion therefrom, variable speed means 
in Operative relation to said rotary means, rotat 
able from said drive means and being operable 
to rotate said driven means at variable speed 
therefrom, during said transmission, for trans 
mitting said rotation at variable speed from said 
drive means to said driven means, and drive con 
nection means in operative relation to said rotary 
means and to said variable speed means, for ef 
fecting said transmission; the combination there 
With of torque responsive rotation termination 
means in operative relation to one of said rotary 
means and to said variable speed means, for trans 
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of rotation therethrough, designed to transmit a 
normal torque load, being operable during said 
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normal torque load to transmit rotation through 
said rotary means and said variable speed means, 
and being operable upon overload to terminate 
said transmission of said rotation therethrough, 
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and being operable to terminate said variable 
speed rotation transmission upon said overload. 

8. In rotation transmissions comprising, rotary 
drive means, for the rotatable transmission of 
rotary motion, rotary driven means, rotatable 
from and relatively to said drive means during 
said transmission, for the rotatable transmission 
of rotary motion therefrom, rotation reduction 
means in operative relation to said rotary means, 
rotatable from said drive means and being Oper 
able to rotate said driven means at reduced speed 
therefrom, during said transmission, for trans 
mitting said rotation at reduced speed from said 
drive means to said driven means, and drive 
connection means in operative relation to said 
rotary means and to said rotation reduction 
means, for effecting said transmission; the com 
bination therewith of torque responsive rotation 
termination means in operative relation to one 
of said rotary means and to said rotation reduc 
tion means, for transmitting and for terminating 
said transmission of rotation therethrough, de 
signed to transmit a normal torque load, being 
operable during said normal torque load to trans 
mit rotation through said rotary means and said 
rotation reduction means, and being Operable 
upon overload to terminate said transmission of 
rotation therethrough, and being operable to 
terminate said rotation reduction transmission 
upon said overload. 

9. In rotation transmissions comprising, rotary 
drive means, for the rotatable transmission of 
rotary motion, rotary driven means, rotatable 
from and relatively to said drive means during 
said transmission, for the rotatable transmission 
of rotary motion therefrom, speed change means 
in operative relation to said rotary means, rotat 
able from said drive means and being operable to 
rotate said driven means at changed speed there 
from, during said transmission, for transmitting 
said rotation at changed speed from said drive 
means to said driven means, drive connection 
means in operative relation to one of said rotary 
means and to Said Speed change means, for ef 
fecting said transmission, and yieldable drive con 
nection means in Operative relation to one of Said 
rotary means and to said speed change means, 
designed to transmit a variable torque load, and 
yieldable with variations of said torque load, for 
yieldably transmitting rotation between one of 
Said rotary means and said Speed change means 
during said variation; the combination therewith 
of rotation continuation and termination means 
in operative relation to one of said rotary means 
and to said yieldable connection means, for trans 
mitting and for terminating transmission of ro 
tation therethrough, operated with Said yield of 
said yieldable connection means, being operable 
to continue said transmission during said yield 
of the latter during minor variations of said torque 
load, and being operable to terminate said trans 
mission with said yield of Said yieldable connec 
tion means during a major variation of said 
torque load, and being operable to terminate said 
transmission of changed speed rotation upon said 
major variation of Said torque load. 

10. In rotation transmissions comprising, rotary 
drive means, for the rotatable transmission of 
rotary motion, rotary driven means, rotatable 
from and relatively to Said drive means during 
said transmission, for the rotatable transmission 
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of rotary motion therefrom, rotation reversal 
means in Operative relation to said rotary means, 
rotatable from said drivermeans and being operable 
to reversely rotate said driven means therefrom, 
during said transmission, for reversely transmit 
ting said rotation from said drive means to said 
driven means, drive connection means in opera 
tive relation to one of said rotary means and to 
said rotation reversal means, for effecting said 
transmission, and yieldable drive connection 
means in operative relation to one of said rotary 
means and to said rotation reversal means, de 
signed to transmit a variable torque load, and 
yieldable with variations in said torque load, for 
yieldably transmitting rotation between one of 
Said rotary means and said rotation reversal 
means during said variations; the combination 
therewith of rotation continuation and termina 
tion means in operative relation to one of said 
rotary means and to said yieldable connection 
means, for transmitting and for terminating 
transmission of rotation therethrough, operated 
with said yield of said yieldable connection means, 
being operable to continue said transmission dur 
ing said yield of the latter during minor varia 
tions of said torque load, and being operable to 
terminate said transmission with said yield of 
said yieldable connection means during a major 
variation of Said torque load, and being operable 
to terminate said rotation reversal transmission 
of rotation upon said major variation of said 
torque load. 

11. In rotation transmissions comprising, ro 
tary drive means, for the rotatable transmission 
of rotary motion, rotary driven means, rotatable 
from and relatively to said drive means during 
said transmission, for the rotatable transmission 
of rotary motion therefrom, variable speed means 
in operative relation to said rotary means, ro 
tatable from said drive means and being oper 
able to rotate said driven means at variable speed 
therefrom, during said transmission, for trans 
mitting said rotation at variable speed from said 
drive means to said driven means, drive connec 
tion means in operative relation to one of said 
rotary means and to Said variable speed means, 
for effecting said transmission, and yieldable drive 
connection means in operative relation to one 
of said rotary means and to said variable speed 
means, designed to transmit a normal torque load, 
and yieldable with variations of said torque load, 
for yieldably transmitting rotation between one 
of said rotary means and said variable speed 
means during said variations; the combination 
therewith of rotation continuation and termina 
tion means in Operative relation to one of said 
rotary means and to said yieldable connection 
means, for transmitting and for terminating 
transmission of rotation therethrough, operated 
with said yield of said yieldable connection means, 
being operable to continue said transmission dur 
ing said yield of the latter during minor varia 
tions of said torque load, and being operable 
to terminate said transmission with said yield of 
said yieldable connection means during a major 
variation of said torque load, and being operable 
to terminate said variable speed rotation trans 
mission upon said major variation of said major 
torque load. 

12. In rotation transmissions comprising, ro 
tary drive means, for the rotatable transmission 
of rotary motion, rotary driven means, rotatable 
from and relatively to said drive means during 
said transmission, for the rotatable transmission 
of rotary motion therefrom, rotation reduction 
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means in operative relation to said rotary means, 
rotatable from said drive means and being oper 
able to rotate said driven means at reduced speed 
therefrom, during Said transmission, for trans 
mitting said rotation at reduced speed from said 
-drive means to said driven means, drive connec 
tion means in Operative relation to one of said 
rotary means and to said rotation reduction 
means, for effecting said transmission, and yield 
able drive connection means in operative relation 
to one of said rotary means and to said rotation 
reduction means, designed to transmit a variable 
torque load, and yieldable with variations of 
said torque load, for yieldably transmitting rota 
tion between one of said rotary means and said 
rotation reduction means during said variations; 
the combination therewith of rotation continua 
tion and termination means in operative relation . 
to one of said rotary means and to said yieldable 
connection means, for transmitting and for ter 
minating transmission of rotation therethrough, 
operated with said yield of said yieldable connec 
tion means, being operable to Continue said trans 
mission during said yield of the latter during 
minor variations of said torque load, and being 
operable to terminate said transmission with said 
yield of said yieldable connection means during 
a major variation of said torque load, and being 
operable to terminate said transmission of ro 
tation at reduced speed upon said major varia 
tion of said torque load. 

13. In rotation transmissions comprising, ro 
tary drive means, for the rotatable transmission 
of torque and rotary motion, rotary driven 
means, rotatable from and relatively to said 
drive means during said transmission, for the ro 
tatable transmission of torque and rotary no 
tion therefrom, speed change means in oper 
ative relation to said rotary means, rotatable 
from said drive means and being Operable to 
rotate said driven means at changed speed 
therefrom, during said transmission, for trans 
mitting torque and said rotation at changed 
speed from said drive means to said driven 
means, and drive connection means in operative 
relation to said rotary means and to said Speed 
change means, for effecting said transmission; 
the combination therewith of torque operated ro 
tation termination means in operative relation 
to said speed change means and to one of Said 
rotary means, for transmitting rotation there 
through and for terminating said transmission, 
being operable to transmit said rotation there 
through during a normal torque load there 
through, and being operated upon torque over 
load thereof to terminate said transmission of 
rotation therethrough, for terminating said 
transmission of rotation upon said overload, and 
being operable to terminate said transmission of 
rotation at changed speed upon said overload. 

14. In rotation transmissions comprising, ro 
tary drive means, for the rotatable transmission 
of torque and rotary motion, rotary driven 
means, rotatable from and relatively to said 
drive means during said transmission, for the 
rotatable transmission of torque and rotary mo 
tion therefrom, speed change means in oper 
ative relation to said rotary means, rotatable 
from said drive means and being operable to ro 
tate said driven means at changed speed there 
from, during said transmission, for transmitting 
torque and Said rotation at changed speed from 
said drive means to said driven means, and drive 
connection means in operative relation to said 
rotary means and to said speed change means, 
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for effecting said transmission; the combination 
therewith of torque restrained rotation termina 
tion means in operative relation to one of said 
rotary means and to said Speed change means, 
for transmitting rotation therethrough and for 
terminating said transmission, operable to trans 
mit said rotation therethrough during a normal 
torque load therethrough, restrained from termi 
nation of a said transmission - therethrough 
throughout said normal torque load, and being 
Operable upon overload of said speed change 
means to terminate said transmission of rota 
tion through the latter, for terminating said 
transmission upon said overload, and being op 
erable to terminate said transmission of rotation 
at changed speed upon overload of said speed 
change means. 

15. In rotation transmissions comprising, ro 
tary drive means, for the rotatable transmission 
of torque and rotary motion, rotary driven 
means, rotatable from and relatively to said drive 
means during said transmission, for the rotatable 
transmission of torque and rotary motion there 
from, Speed means in operative relation to said 
rotary means, rotatable from the drive means 
and being operable to rotate said driven means 
at changed speed therefrom, during said trans 
mission, for transmitting torque and said rota 
tion at changed speed from said drive means to 
Said driven means, and drive connection means 
in operative relation to said rotary means and to 
said speed change means, for effecting said 
transmission; the combination therewith of 
torque released rotation termination means in 
operative relation to one of said rotary means 
and to said Speed change means, for transmit 
ting said rotation and for terminating said trans 
mission, in rotation transmission operative rela 
tion thereto and being operable to transmit said 
rotation therethrough during transmission of a 
normal torque load therethrough, and being 
torsionally released from transmission relation 
thereto upon torque overload thereof, and being 
Operable upon said overload to terminate said 
transmission of, rotation therethrough, for termi 
nating said transmission upon said overload, and 
being operable to terminate said transmission of 
rotation at changed speed upon overload of said 
changed speed means. 

16. In rotation transmissions comprising, ro 
tary drive means, for the rotatable transmission 
of torque and rotary motion, rotary driven means, 
rotatable from and relatively to said drive means 
during Said transmission, for the rotatable trans 
mission of torque and rotary motion therefrom, 
Speed change means in operative relation to said 
rotary means, rotatable from said drive means 
and being operable to rotate Said driven means 
at changed Speed therefrom, during said trans 
mission, for transmitting said torque and said 
rotation at changed Speed from said drive means 
to said driven means, and drive connection means 
in operative relation to said rotary means and 
to said speed change means, for effecting said 
transmission; the combination therewith of 
torque moved transmission continuation and ter 
mination means in operative relation to one of 
said rotary means and to said speed change 
means, for transmitting rotation therebetween 
and for terminating said transmission, in mov 
able operative relation thereto, being operable to 
transmit ... rotation therethrough throughout a 
normal torque load therethrough, for effecting 
said transmission throughout said normal torque 
load, and being movably operable to terminate 

5 

0 

20 

30 

35 

50 

5 5 

60 

65 

70 

75 



10. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

2,101,844 
said transmission therethrough upon Overload of 
Said Speed change means, for terminating said 
transmission upon said overload, and being oper 
able to continue said transmission of rotation 
therethrough at changed speed prior to overload 
Of and to terminate said transmission of rota 
tion at changed speed upon overload of said changed speed means. 

17. In rotation transmissions comprising, ro 
tary drive means, for the rotatable transmission 
of rotation, rotary driven means, rotatable from 
and relatively to said drive means during said 
transmission, for the rotatable transmission of 
rotary motion therefrom, speed change means in 
operative relation to said rotary means, rotat 
able from said drive means and being operable 
to rotate said driven means at changed speed 
therefrom, during said transmission, for trans 
mitting said rotation at changed speed from said 
drive means to said driven means, drive connec 
tion means in operative relation to said rotary 
means and to said speed change means, for ef 
fecting said transmission, driver means in opera 
tive relation to one of said rotary means and to 
said Speed change means, revoluble therewith 
and movable relatively to one thereof during 
Said transmission, for movably transmitting said 
rotation therebetween, and yieldable drive con 
nection means in operative relation to said speed 
change means and to said driver means, for 
transmitting rotation therebetween, designed to 
transmit a normal torque load, being operable 
during said normal torque load to transmit rota 
tion therethrough, and being yieldably movable 
upon overload, for yieldably permitting said rela 
tive movement therebetween upon overload; the 
combination therewith of rotation termination means in operative relation to one of said rotary 
means and to said driver means, for transmitting 
said rotation therebetween and for terminating 
Said transmission, in operative relation to said 
yieldable connection means, operated with said 
yieldable movement of the latter upon said over 
load thereof, and being operable to continue said 
transmission during said normal torque load and 
to terminate Said transmission with said yield 
able movement of said yieldable connection 
means upon said overload, and being operable to 
terminate said transmission of changed speed 
rotation upon overload of said yieldable connec 
tion. 

18. In rotation transmissions comprising, ro 
tary drive means, for the rotatable transmission 
of rotary motion, rotary driven means, rotatable 
from and relatively to said drive means during 
said transmission, for the rotatable transmission 
of rotary motion therefrom, speed reducer 
means in operative relation to said rotary means, 
rotatable from said drive means, and being op 
erable to rotate said driven means at reduced 
Speed therefrom, during said transmission, speed 
variation means in operative relation to one of 
said rotary means and to said speed reducer 
means, rotatable from said drive means and be 
ing operable to rotate said speed reducer means 
at variable speed therefrom, during said trans 
mission, for transmitting said rotation at var 
iable speed from said drive means to said speed 
reducer means, and drive Connection means be 
tween said reducer means and one of said rotary 
means and between said variation means and the 
other of said rotary means, respectively, for ef 
fecting said transmission; the combination 
therewith of rotation continuation and termina 
tion means common to and in operative relation 
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to said speed reducer means and to said speed 
variation means, for continuing transmission of 
said rotation from the latter to the former and 
for terminating said transmission, drivingly en 
gageable with said speed reducer means and with 
Said Speed variation means, being operable when 
drivingly engaged therewith to effect said trans 
mission from the latter to the former, and driv ingly disengageable with one thereof during ro 
tation of said variation means, and being oper 
able when drivingly disengaged from one there 
of to terminate said transmission from said speed 
variation means to said speed reducer means 
during rotation of said speed variation means, 
and being operable to terminate said transmis-, 
Sion therethrough without stopping rotation of 
both thereof. 

19. In rotation transmissions comprising, ro 
tary drive means, for the rotatable transmission 
of rotary motion, rotary driven means, rotatable 
from and relatively to said drive means during 
said transmission, for the rotatable transmission 
of rotary motion therefrom, speed change means 
in operative relation to said rotary means, rotat 
able from said drive means and being operable 
to rotate said driven means at changed speed 
therefrom, during said transmission, for rotating 
Said driven means at changed speed from said 
drive means, variable speed means in operative 
relation to said rotary means, rotatable from said 
drive means and being Operable to rotate said 
Speed change means at variable speed therefrom, 
during said transmission, for rotating said speed 
change means at variable speed from said drive 
means, direction reversal means in Operative re 
lation to said speed change means and to said 
variable speed means, rotatable from the latter 
and being operable when in one position to rotate 
the former therefrom in the direction of rota 
tion thereof, and when in another position to 
rotate said speed change means from and re 
Versely to the direction of rotation of said war 
iable speed means, during said transmission, for 
defining the direction of transmission of said ro 
tation, operator means - in Operative relation to 
said rotation direction means, for operating the 
latter, ratio variation means, in Operative rela 
tion to said speed variation means, for varying 
the ratio of the latter, and drive connection 
means in Operative relation to Said Speed change 
means and to one of said rotary means and in 
operative relation to said speed variation means 
and the other of said rotary means, respectively, 
for effecting said transmission; the combina 
tion therewith of coincident connection means 
common to and in operative relation to Said di 
rection reversal means and to said ratio varia 
tion means, operated coincidently with Opera 
tion of the former, being operable coincidently 
With said operation of the former to Coinci 
dently operate said ratio variation means, and 
being operable to vary said ratio variation means 
coincidently with said variation of said direc 
tion reversal means, and being operable to vary 
said ratio of said transmission coincidently with 
variation of the direction of said transmission. 

20. In rotation transmissions comprising, ro 
tary drive means, for the rotatable transmission 
of rotary motion, rotary driven means, rotatable 
from and relatively to said drive means during 
said transmission, for the rotatable transmission 
of rotary motion therefrom, revoluble and rotat 
able speed change means in operative relation 
to said rotary means, rotatable from Said drive 
means and being operable to rotate said driven 
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means at changed speed therefrom, during said 
transmission, comprising concentric spaced 
members, one revoluble about the axis of and 
revolved from said drive means, a revoluble and 
rotary member between said members, and hav 
ing a revoluble axis revoluble around said axis 
and between said members, revolved on one of 
said members by the other of said members, for 
defining the speed of revolution of said revoluble 
axis, and drive Connection means between one of 
said rotary means and said speed change means 
and between the other of said rotary means and 
said revoluble axis of said revoluble and rotary 
member, respectively, for effecting said trans 
mission; the combination therewith of torque 
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responsive torque termination means in operative 
relation to one of said rotary means and to said 
revoluble and rotary speed change means, for 
transmitting torque therethrough and for ter 
minating said transmission, designed to trans 
mit a normal torque load, being operable to 
transmit torque therethrough during said normal 
torque load, and being operable upon overload 
of said torque responsive torque termination 
means to terminate said transmission of torque, 
and being operable to terminate said revoluble 
and rotatable transmission of rotation at varia 
ble speed upon said overload. 

GEORGE HOLT FRASER. 
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